Ligand-induced asymmetry between active sites of cytoplasmic malate dehydrogenase: a chemical modification study.
The iodoacetate-dependent and iodoacetamide-dependent inhibition of cytoplasmic malate dehydrogenase (s-MDH) has been examined. We have confirmed previous reports that iodoacetate inhibits this dimeric enzyme by modifying a single active site methionine per s-MDH subunit. Time courses for the inactivation of the solution-state enzyme with both reagents indicate each s-MDH subunit is modified with equal rapidity in the absence of substrate or cofactor. However, the subunits react with distinctly different rates in the presence of cofactor or cofactor/substrate combinations, indicating some conformational asymmetry between subunits occurs when these ligands are bound. This is consistent with solution-state s-MDH behaving as a cooperative enzyme. Apo and holo crystalline s-MDH are also inhibited by iodoacetic acid. However, subunits of the crystalline enzyme are inhibited with different rates in the presence or absence of active site ligands. This suggests subunit conformations of the dimeric enzyme are not identical in crystalline s-MDH preparations regardless of ligand binding. Furthermore, by the criterion of inhibition rate constants, subunit conformations of the crystalline enzyme are not rigid but are perturbed by ligand binding. Comparisons of inactivation time courses for solution- and crystalline-state s-MDH suggest crystalline s-MDH exhibits at least some of the subunit asymmetry associated with the solution-state enzyme.